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DETAILED ACTION 

1 . The office acknowledges the receipt of the following and placed of record in the file: 
Drawings dated 08/07/01. 

2. Claims 1-16 are presented for examination. 

Claim Objections 

3. Claim 4, 9 and 14 are objected to because of the following informalities: "the nodal time 
base source " beginning on line 6 of claims 4 and 9 and on Une 7 of claim 14 should be changed 
to "a nodal time base source" because it is the first recitation of a nodal time base source. 

Also, in claim 9, the typographical error "salve" should be changed to "slave" on Une 4 of 
the claim. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubhcation in this or a foreign country or in pubhc use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

5. Claims 1,3,5,6,8, 10, 11, 13 and 15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Dove et al., U.S. Patent 5,938,765 (hereinafter "Dove"). 

6. As to claim 6, Dove teaches (as per claim 6) a system for booting a non-uniform- 
memory-access (NUMA) machine comprising: 
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a. configuring (initializing) a plurality of standalone, symmetrical multiprocessor 
systems (each node is a symmetrical multiprocessor) to operate within a NUMA system 
(each of the nodes are configured prior to be used in a NUMA system) [col. 5 lines 58- 



b. assigning a NUMA identification (node_id field) to each of the multiprocessing 
systems, wherein each identification is unique [col. 7 Une 58 through col. 8 line 11], 

c. booting the multiprocessor systems in NUMA mode in one-pass, wherein memory 
coherency (address regions have unique address and are therefore coherent) is estabhshed 
at the beginning of the execution of the system firmware [col. 6 lines 33-36]. 

7. As to claim 8, Dove taught the system according to claim 6 as described above. Dove 
taught the method according to claim 6 further comprising: 

a. a plurality of nodal selection mechanisms which select a nodal master (BSP is 
interpreted to be the master because it controls the nodal system during its boot, the BSP 
must be selected from among the plurality of processors) within each multiprocessing 
system and designate all other processors within each system as nodal slave processors 
(other processors are interpreted to be slaves) [col. 7 line 58-60]; 

b. a NUMA selection mechanism (either by a user or by software) which selects a 
NUMA master processor (operating system loader or master processor) from among the 
separate nodal master processors and designates all other nodal master processors as 
NUMA slave processors (because one processor is selected as a master it is interpreted 
that all other processors are considered as slaves) [col 9 Une 61 through col. 10 line 7]. 



62]; 
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8. As to claim 10, Dove taught the system according to claim 8 as described above. Dove 
further taught wherein the NUMA processor: 

a. loads a single operating system into NUMA system memory (bringing all nodes into 
a multimode environment and loads the operating system) [col 10 lines 2-28]; 

b. transfers control to the operating system (loads the operating system) [col. 10 lines 2- 
28]; and 

c. runs operating system code which assigns all slave processor to a designated place 
within the NUMA operating system (the operating system gains access to the MP table 
which identifies the processors on the system which would be used to allow any 
processor access to memory in any other node for processing) [col 10 lines 25-28]. 

9. As to claims 1 , 3, 5, 11 and 1 5, Dove taught the claimed system therefore he also taught 
the claimed method and computer program product. 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

11. Claims 2, 7, 12 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dove m view of Northcutt at al. U.S. Patent 6,678,741 (hereinafter "Northcutt"). 

12. As to claim 7, Dove taught the system according to claim 6 as described above. Dove 
further taught 
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a. a host testing component which configures and tests (diagnostics are run) host 
processors and memory [col 2 lines 10-19]; 

b. a NUMA testing cortponent which configures (remapping memory) [col. 6 lines 6- 
11] and tests NUMA memory (the initialization of the multimode system uses the 
standard BIOS for single-node system, which would runs diagnostics on memory) [col. 6 
lines 48-56]; 

c. an adapter-configuring component (system interconnect interface) which configures 
NUMA adapters to connect each multiprocessing system to the NUMA system and 
initializing all the host processors (by re-programming the addresses based on the MP 
Tables and the node configuration table) [figure 2, col 3 lines 12-19]; and 

d. a releasing mechanism (a "hard" or "soft" reset) which releases all host processors to 
execute system firmware [col. 6 lines 51-56]. 

Dove does not expressly disclose a software loading mechanism which loads a firmware 
image into local memory and informs a hardware system console of the firmware version. 

Dove also does not expressly, disclose a receiving component which receives a 
confirmation from the hardware system console that the firmware version is the same for all 
multiprocessing systems in the NUMA system. 

Specifically, Dove is silent with respect to the firmware and the version thereof used in 
his system. However, it is inherent that each multiprocessing system must use firmware for at 
least communication purposes. This firmware must be loaded into the local of each 
multiprocessing system for at least communication purposes to take place. 
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Northcutt teaches a system having a software loading mechanism which loads a firmware 
image (upon booting or powering up) into local memory (of the first device and second device) 
and informs a hardware system consoles (mechanism to determine the firmware version) of the 
firmware version (sending a set of an initial protocol parameters) [col 4 line 63 through col. 5 
line 49]. 

Northcutt further teaches receiving component which receives a confirmation (con5)ares 
and determines the if firmware is synchronized) from the hardware system console that the 
firmware version is the same for all multiprocessing systems (first and second devices or server) 
[col. 5 lines 31-49]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Dove to inform a hardware system console of the version and confirm the version is 
the same for all the multiprocessing systems as taught by Northcutt in the multiprocessing 
system in the NUMA system of Dove. One of ordinary skill in the art would have made the 
modification because Northcutt teaches that doing so would desirable reduce the inoperability 
due to incorr^atible firmware in the systems for communication [col. 1 line 63 et seq.]. Further, 
Northcutt teaches that the firmware would be desirable updated. 

13. As to claims 2 and 12, Dove as modified taught the claimed system therefore he also 
taught the claimed method and conputer program product. 

14. As to claim 16, Dove substantially taught a system for booting a non-uniform-memory- 
access (NUMA) machine comprising: 

a. a plurality of hardware-configuring component which configure (initialize) a plurality 
of standalone, symmetrical multiprocessor systems (each node is a symmetrical 
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multiprocessor) to operate within a NUMA system (each of the nodes are configured 
prior to be used in a NUMA system) [col 5 lines 58-62]; 

b- an identification conponent which assigns a NUMA identification (node_id field) to 
each of the multiprocessing systems, wherein each identification is unique [col 7 line 58 
through col. 8 line 11]; 

c. a booting mechanism which boots the multiprocessor systems in NUMA mode in 
one-pass, wherein memory coherency (address regions have unique address and are 
therefore coherent) is estabhshed at the beginning of the execution of the system 
firmware [col. 6 lines 33-36]. 

d. a plurality of nodal selection mechanisms which select a nodal master (BSP is 
interpreted to be the master because it controls the nodal system during its boot, the BSP 
must be selected from among the pluraUty of processors) within each multiprocessing 
system and designate all other processors within each system as nodal slave processors 
(other processors are interpreted to be slaves) [col. 7 line 58-60]; 

e. a NUMA selection mechanism (either by a user or by software) which selects a 
NUMA master processor (operating system loader or master processor) from among the 
separate nodal master processors and designates all other nodal master processors as 
NUMA slave processors (because one processor is selected as a master it is interpreted 
that all other processors are considered as slaves) [col. 9 Une 61 through col. 10 line 7]. 
f a host testing component which configures and tests (diagnostics are run) host 
processors and memory [col. 2 lines 10-19]; 
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g. a NUMA testing component which configures (remapping memory) [col. 6 Hnes 6- 
1 1] and tests NUMA memory (the initiaUzation of the multimode system uses the 
standard BIOS for single-node system, which would runs diagnostics on memory) [col 6 
lines 48-56]; 

h. an adapter-configxiring component (system interconnect interface) which configures 
NUMA adapters to connect each multiprocessing system to the NUMA system and 
initializing all the host processors (by re-programming the addresses based on the MP 
Tables and the node configuration table) [figure 2, col. 3 lines 12-19]; and 

i. a releasing mechanism (a "hard" or "soft" reset) which releases all host processors to 
execute system firmware [col 6 lines 51-56]. 

j. a switching mechanism which switches the nodal slave processors in each 
multiprocessing system to a hyper- visor environment in which the nodal slave processors 
become NUMA slave processors (once loaded the operating system is able to access 
resources fi-om any multiprocessor system as needed) [col. 10 Unes 2-28]. 

Dove does not expressly disclose a software loading mechanism which loads a firmware 
image into local memory and informs a hardware system console of the firmware version. 

Dove also does not expressly, disclose a receiving component which receives a 
confirmation from the hardware system console that the firmware version is the same for all 
multiprocessing systems in the NUMA system. 

Specifically, Dove is silent with respect to the firmware and the version thereof used in 
his system. However, it is inherent that each multiprocessing system must use firmware for at 




Application/Control Number: 09/833,337 Page 9 

Art Unit: 2116 

least communication purposes. This firmware must be loaded into the local of each 
muhiprocessing system for at least communication purposes to take place. 

Northcutt teaches a system having a software loading mechanism which loads a firmware 
image (upon booting or powering up) into local memory (of the first device and second device) 
and informs a hardware system consoles (mechanism to determine the firmware version) of the 
firmware version (sending a set of an initial protocol parameters) [col. 4 line 63 through col. 5 
line 49]. 

Northcutt fiirther teaches receiving component which receives a confirmation (compares 
and determines the if firmware is synchronized) from the hardware system console that the 
firmware version is the same for all multiprocessing systems (first and second devices or server) 
[col. 5 lines 31-49]. 

15. It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Dove to inform a hardware system console of the version and confirm the version is 
the same for all the multiprocessing systems as taught by Northcutt in the multiprocessing 
system in the NUMA system of Dove. One of ordinary skill in the art would have made the 
modification because Northcutt teaches that doing so would desirable reduce the inoperability 
due to incompatible firmware in the systems for communication [col. 1 Une 63 et seq.]. Further, 
Northcutt teaches that the firmware would be desirable updated. 

16. Claims 4, 9, and 14 are rejected under 35 U.S. C, 103(a) as being unpatentable over Dove 
in view of Arndt et al., U.S. Patent 5,802,378 (hereinafter "Arndt"). 
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17, As to claim 9, Dove taught the system according to claim 8 as described above. Dove 

further taught the system comprising: 

a. a switching mechanism which switches the nodal slave processors in each 
multiprocessing system to a hyper- visor environment in which the nodal slave processors 
become NUMA slave processors (once loaded the operating system is able to access 
resources from any multiprocessor system as needed) [col. 10 lines 2-28]. 

Dove does not expressly disclose a handshaking mechanism which performs one-to-one 
handshaking between the nodal master processor and each nodal slave processor within a 
multiprocessor system, wherein the handshaking synchronizes the time base register of all nodal 
slaves with the nodal time base source. 

Amdt teaches a multiprocessor system that performs one-to-one handshaking between a 
nodal master (one of the processors of 3 A through 3N) and each nodal slave processor (other 
processors are interpreted to be slaves) within a multiprocessor system, wherein the handshaking 
synchronizes (performs clock synchronization) the time base register (time base facility 12) of all 
nodal slave processors with the nodal time base source (system clock 52) [col. 5 lines 26-34, col. 
5 lines 50-65, and figures 1-4]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Dove by synchronizing the time bases of the nodal master and slaves as taught by 
Amdt. Dove and Amdt are both directed toward multiprocessor systems. One of ordinary skill 
would have made the modification because the modification of Dove using the teachings of 
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Amdt would reduce if not eliminate synchronization and timing problems [Amdt - col 2 lines 
34-49] within a multiprocessor system such as that of Dove. 

18. As to claims 4 and 14, Dove together with Amdt taught the claimed system therefore 
together they also teach the claimed method and computer program product. 



19. The prior art made of record and not reUed upon is considered pertinent to apphcant*s 
disclosure. 

U.S. Pat. No. 6,61 1,91 1 to O'Shea et al. This patent teaches selecting a bootstrap 
processor within a multiprocessor system. 

U.S. Pat. No. 6,351,795 to Hagersten. This patent teaches coherent memory in aNUMA 



U.S. Pat. No. 5,970,439 to Levine et al. This patent teaches using a time base register to 
synchronize multiple processors. 

U.S. Pat. No. 6,584,560 to Kroun et al. This patent teaches a method for booting a 
multiprocessor system. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James K. Trujillo whose telephone number is (703) 308-6291. 
The examiner can normally be reached on M-F (7:30 am - 5:00 pm) First Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Browne can be reached on (703)308-1 159. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 



Conclusion 



system. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for pubhshed applications 
may be obtained from either Private PAIR or Pubhc PAIR. Status information for unpublished 
appUcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

James Trujillo ^'~7^=>^ — > ^ ^—^ 



May 10, 2004 




LYNNE H. BROWNE 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTERasee- 



